ABSTRACT
Introduction
The covering tissues of the plant body, and especially the leaf epidermis, show the greatest level of sensitivity towards air pollution (1, 2, 13) . One of the basic factors influencing the level of sensitivity is the specific conditions of the microclimate (8) . The comparative analysis between the changes, occurring in the leaf apparatus of plants, subjected to active pollution, and those with which the degree of pollution is low or missing, has been a subject of examination for a number of authors (3, 4, 5, 6, 8, 9, 11, 14, 15, 18, 19) . Most of the investigations point out the correlational dependence between the plants' gas and draught resistance. According to Ninova et al (16) , the protective capabilities of the epidermis depend to a great degree on the level of xeromorphity and the epidermal-stomatographic apparatus. The xeromorphically directed flexibility of epidermal syndromes is connected with decrease in the size of the basic epidermal cells and stoma and increase in their number.
The strong increase in the intensity of automobiles and public transport, registered in the last few years, particularly in the big cities, is the reason for the updated scientific research, the purpose of which is to identify the reaction of plant species towards the increased concentration of harmful emissions in the air. This provoked the purpose of the present research: comparative anatomical analysis of the covering tissues of the leaves of two introduced species of Fraxinus L., widely used for the planting of city areas and subjected to different degrees of autotransport air pollution.
Materials and methods
The object of the examination were two tree speciesFraxinus americana L. and F. рensylvanica Marsh., which according to the data found in literature, show a high level of gas-resistance (8) , however the reaction of their covering tissues towards the automobile transport pollutants has not been identified yet. Applying the method of comparative anatomy (10) 
Results and Discussion
Form of the basic epidermal cells: The multiangular form of the basic epidermal cells with strong thickening and low folding of the anticlinal walls, are structural peculiarities, which limit the harmful effect of the environmental factors (14) .
For both species of Fraxinus L., the basic epidermal cells are multiangular ( Fig.1,2 ). The degree of twisting of the cellular walls is high (20) in the adaxial epidermis of the test plants ( Fig.1-1 ,5,9,13) and average for the control plants ( Fig.1-3 ,7,11,15) . The anticlinal walls in the abaxial epidermis are slightly twisted ( Fig.1-2 ,4,6,8,10,12,14,16) . During the vegetation season, the folding degree of the anticlinal walls increases especially in the adaxial epidermis of the test plants( Fig.1-7 ,9,13), as well as in the abaxial epidermis of F. americana for the plants located in the V. Aprilov boulevard. (Fig.1-6 ). The trend for increase in the number of epidermal cells during the vegetation season remains also for the lower epidermis of the two examined species. F. americana shows the xeromorphic maximum for this index, where in the initial reporting the average number of epidermal cells for 1mm 2 in the testing plants was 2174.3, while in the second reporting it increased to 3242.7. These values for the control plants were respectively 2098.8 and 2949.1 cells for 1mm 2 ( Table 1) .
For the other species (F. рensylvanica) the change in the number of epidermal cells is almost insignificant both for the test and control plants. Nevertheless, this increase of the number of epidermal cells during the vegetation season has been reported for this species as well.
The more clearly expressed increase of the number of epidermal cells for the abaxial epidermis of F. americana, defines the higher xeromorphic flexibility of the species for this index.
Number of stoma in 1mm 2 . The leaves of both tree species are hypostomatic and the stoma type is anomocytic (1,7). Many authors determine the index of the number of stoma in a unit area as the most reliable and most often used indicator of the species' reaction to the air pollution (3, 11, 14) . F. americana shows the xeromorphic minimum regarding this index, both for the test and control plants. The second reporting for both species showed increase in the number of stoma, whereas the xeromorphic minimum was registered for the test plants of F. рensylvanica (205.3 stoma in 1mm 2 ).
Sizes of stoma. The registered trend of increase of the number of stoma results from the decrease in their sizes. The increase in the number of stoma for F.americana is mainly due to the decrease of their width, whereas no change in the length, particularly of the test plants, has been registered ( Table 1 ).
Applying the 10-level scale of xeromorphity of Ninova & Dushkova (17), F. americana shows ІV level of xeromorphity for the number of stoma cells for a unit area for both reporting periods. For F. рensylvanica the level of xeromorphity on the initial reporting date was ІV, while rising to V on the second date.
Regarding the stoma length, the level of xeromorphity for the control plants of F. americana and for the test plants of F. рensylvanica increased from ІV to V with the advance of the vegetation season, whereas for the other two options it was V for both reporting periods.
Conclusions
The anatomic examinations of the leaf epidermis of both species of Fraxinus L. show differences in their reaction to autotransport air pollution. F. americana shows higher mesomorphity, regarding the form of the epidermal cells, whereas the xeromorphic maximum has been registered for the number of cells in a unit area for the same species.
F. рensylvanica features the xeromorphic maximum, regarding the number and sizes of the stoma, especially their width. The higher level of flexibility of the stoma apparatus in this species defines it as less sensitive to air pollution.
